Abstract: Malaria is a protozoan disease caused by the parasites of the genus Plasmodium; Plasmodium vivax, Plasmodium malariae, Plasmodium falciparum, and Plasmodium ovale. Microscopy is the gold standard for the laboratory diagnosis of malaria parasite but its turnaround time is much more than that of RDT and it requires adequate training. RDTs are alternative diagnostic methods because they are quick and easy to carry out. We studied 500 blood samples of patients presented with sign and symptoms of malaria from OPD and various wards of SHKM GMC Nalhar, from June 2015 to May 2016. All of the samples obtained were first tested by RDTs, and then the same samples were used to make peripheral blood film. RDT have more sensitivity than PBF. Specificity and PPV of rapid card test were 93.6%, 87.2% and sensitivity and NPV were 91.3%, 95.7%. In case of outdoor fields activity peripheral regions RDT is a good option. We recommended that RDT in conjunction with microscopy should improve the diagnosis of malaria.
INTRODUCTION
Malaria is a protozoan disease caused by the parasites of the genus Plasmodium-Plasmodium vivax, Plasmodium malariae, Plasmodium falciparum, and Plasmodium ovale, which are transmitted by the bite of female Anopheles mosquitoes and pose a diagnostic challenge to the clinicians worldwide [1] .
The liver cycle in the life cycle of the malaria parasite ends when the mature schizont ruptures and releases the merozoites into the sinusoids of the liver. The merozoites are then discharged into the circulation. Released merozoites can only invade a red blood cell, thus beginning the erythroytic stage. The erythrocytic stage of malaria parasites has several important implications in clinical practice. First, this is the only stage causing the complex and varying spectrum of symptoms (fever, nausea, chills, vomiting, headache, fatigue and muscular aches) characterizing the disease in humans. Secondly, the recognition of parasites in the blood of a patient allows the laboratory diagnosis of the infection and the differentiation of the various species as the causal agent. The merozoites released from the liver recognize, attach, and enter the red blood cells by multiple receptor-ligand interactions in as little as 60 seconds. This quick disappearance from the circulation into the red blood cells minimizes the exposure of the antigens on the surface of the parasites, thereby protecting these parasite forms from the host immune response. This also means that the parasite (merozoites) is usually visible in the red blood cells [2] .
Microscopy is the reference/gold standard for the laboratory diagnosis of malaria parasite but its turnaround time is much more than that of RDT and it requires adequate training. RDTs are alternative diagnostic methods because they are quick and easy to carry out. They also require little or no training to perform. RDTs are principally based on the detection of malaria antigens (Histidine Rich Protein (HRP2), parasite Lactate Dehydrogenase (pLDH), Aldolase enzyme) from peripheral blood using monoclonal Original Research Article antibodies prepared against this malaria antigen target and conjugated to either a liposome containing selenium dye or gold particles in a mobile phase [3] .
A second or third capture monoclonal antibody applied to a strip of nitrocellulose acts as the immobile phase. The strip enables the labelled antigen to be captured by the monoclonal anti-body of the mobile phase, thus providing a visible coloured thick line. Incorporation of a labelled goat anti-mouse antibody capture ensures that the system is controlled for migration [4] .
The use of symptomatic method has led to an increase in the misdiagnosis and inadvertently misuse of anti-malarial which may eventually contribute to drug resistance. In India mostly malaria treat on basis of symptomatic method antimalarials chloroquin easily available at all quacks. They use chloroquin in every fever case this increase the chloroquin resistance in society underlying missed illness can progress to become complicated due to delay in drug administration. All tests were carried out immediately and examined by well trained and competent laboratory staff. There is urgent need for new, simple, quick, accurate, and cost-effective diagnostic tests for detecting malaria infection, to overcome the deficiencies of light microscopy, numerous new malaria-diagnostic techniques have been developed .The World Health Organization has recommended that management of all malaria cases should be confirmed by quality-assured, parasite-based diagnosis before treatment is started. High sensitivity of malaria diagnosis is important in all settings, and is essential for the most vulnerable population groups [5] .
MATERIALS AND METHODS Study Area
Parasitology laboratory of Microbiology department of SHKM GMC Mewat, Haryana
Samples:
Study was done on 500 blood samples came from OPD and various ward of SHKM GMC Nalhar, 
Clinical Diagnosis
Clinical diagnosis based on fever (temperature > 37.5˚C) and/or history of fever, and other symptoms including; headache, joint pains, body weakness, cough, diarrhoea, loss of appetite/refusal of feeds, abdominal pain, and generalized body weakness was carried out by physicians at the outpatient department of the hospital.
Methodology
All of the samples obtained were first tested by RDTs, and then the same samples were used to make peripheral blood film (thick and thin).
Rapid Diagnostic Test
The blood samples from symptomatic patients were tested using the MERISCREEN Malaria Pf/PAN Ag by Meril Diagnostic. These rapid diagnostic kits are lateral flow immuno-chromatographic antigen detection tests kits in a cassette form. The testing was carried out according to manufacturer's instructions. Negative result is indicated by the presence of a single line, while a positive result is indicated by two bands in the strip.
Light Microscopy
The smears were processed by fixing the thin film in absolute methanol (methyl alcohol), heat fixed and stained with 10% Giemsa solution in buffered water, pH 7.2 for 10-12 min. After staining, the smears were rinsed with normal water, drained and air dried. They were then examined by light microscopy under 1000x oil immersion magnification for malaria parasites, Plasmodium species. A malaria blood film was considered negative after 100 high power fields had been examined.
Cost-effectiveness analysis
For cost effective analysis cost of ICT kits/device and their sensitivity was compared using Microscopy as Gold standard. Sensitivity of a test is defined as the ability to correctively identify the infected individual specificity as the ability to correctively identify the uninfected individual Negative Predictive Value (npv) as the proportion of those with a negative test result who are uninfected and Positive Predictive Value (ppv) as the proportion of those with a positive test result who are actually infected. The sensitivity, specificity, negative predictive value and positive predictive value of rapid test were calculated. These results were then compared with Gold standard ELISA. Sensitivity is the ability of the screening test to give a positive finding when the person tested has the disease. It is expressed as percentage. The data was analyzed using computer statistical package of social sciences (SPSS) Version 17.0. Sensitivity was calculated as true positive / (true positive + false negative) x100; specificity as true negative/ (true negative + false positive) x100 npv as true negative/ (true negative + false negative) x100 ppv as true positive/ (true positive + false positive) x100 [6] .
RESULT & DISCUSSION
500 samples were studied out of which 158 were positive for malaria by PBF and 166 were positive for rapid. Results obtained with the rapid card tests were compared to those obtained with Giemsa-stained PBF from the same sample. Specificity and ppv of rapid card test were 93.6%, 87.2% and sensitivity and npv were 91.3%, 95.7% In our study 31.6% samples found positive by microscopy and 33.2% were found positive by rapid card test. Other studies also reported high sensitivity ranges from 100% to 96% [7, 8] . Which is higher than the threshold of 95% recommended by the World Health Organization (WHO) some other studies reported from 89% to 100% [9] [10] [11] ? The specificity in these studies range from 80% to 100%. Also the test results were available faster and it has not detected any false positive cases too, thus it is a reliable test for the diagnosis of the deadly malarial infections. The Positive predictive value (PPV) was 100% by Sandeep et al.; while other studies showed a range of 75-95%16-20. The present study too showed a PPV of 92.39%. The negative predictive value was 95.79 % in the present study while some other studies had a range from 91-98.35%. [12] [13] [14] .
Study of P. falciparum and P. vivax-positive samples from a cohort of malaria-exposed semiimmune individuals found good sensitivity and specificity. However, blood film examination remains the standard method for diagnosing malaria since it detects all Plasmodium spp. and allows visualization of parasite growth stages, which is essential for making therapeutic decisions. In a multicenter trial by using dipsticks for HRP-2 and pLDH investigator found that rapid card test has potential of enhancing the specific accuracy of the diagnosis of P. falciparum malaria if non-specialized laboratories are involved [15] . Various studies indicate that RDTs have shown a comparable level of accuracy to microscopy in clinical settings [16, 17] .
However, some investigator reported low efficiency, sensitivity of 65%, specificity of 50%, positive predictive value (PPV) of 56.5%, and negative predictive value (NPV) of 59% [1] .
RDTs, however, are sensitive diagnostic tools for malaria. They are also simple to use and provide quick results without the need for good microscopic equipment and electricity, making them a good alternative to microscopy in endemic areas. But there are some limitations of RDT 1. Use of RDT is more cost-effective only in the areas by high-moderate intensity malaria transmission and in situations where health services are inadequate or absent [18] . Some studies reported limited efficacy of RDT in detecting the parasite in low parasitemia [19, 20] Limitations of microscopy 1. Preparing a PBF and staining is much more time consuming than RDT 2. False positive results in microscopy can result from inadequately trained staff that report artifacts as positive result 3. False negative results in microscopy may be due to inadequately trained staff and sequestration of parasite (erythrocytes containing mature parasites clump together in the microvasculature and are, therefore, not seen in the peripheral circulation and blood films, while antigen continues to be released.) [24] .
Delay in diagnosis and treatment of malaria can result in severe deterioration of patient conditions, together with the development of a number of life threatening complications. The severe nature of infection, along with its potential for outbreaks, emphasizes the importance of rapid diagnosis to combat the related complications and thereby avoid significant mortality.
CONCLUSION
Our study concluded Peripheral blood film is remains gold standard to detect malaria. Rdt have more sensitivity than PBF. Specificity and ppv of rapid card test were 93.6%, 87.2% and sensitivity and npv were 91.3%, 95.7%. In case of outdoor fields activity peripheral regions rdt is a good option. The current study confirms that RDT in conjunction with microscopy should improve the diagnosis of malaria. However, RDT use should be considered as more costeffective in the areas characterized by high-moderate intensity malaria transmission and in situations where health services are inadequate or absent. On other hand, RDTs only record the presence or absence of antigens but cannot measure the parasite density. They should, therefore, only be considered to be an extended means of parasite based diagnosis where microscopy is absent due to its varied diagnostic applications and the importance of supportive patient management.
